The dramatic and dynamic patterns of the aurora, which dance across the polar skies in pastel shades of red and green, have inspired its study for over 1000 years. The auroral light occurs between about 90 and 300 km altitude. It arises from the impact of energetic charged particles upon the Earth's outer atmosphere and provides the only visible signature of many of the physical processes which occur in the magnetosphere and beyond. Thus the aurora is effectively a giant TV screen which shows the images of many magnetospheric programmes.
Since the International Geophysical Year , the pace of understanding of auroral processes has increased very significantly. Many ground-based observations have been made by new, sophisticated instrumentation, and this has been complemented by in siru measurements from rockets and satellites. This volume provides an almost complete survey of aurora and auroral processes in a series of 34 review articles written by many leading auroral physicists, who attended a conference in Cambridge in 1988 to celebrate the centenary of the birth of Sydney Chapman, one of the founding fathers of ionospheric and magnetospheric research. The book describes each of the component parts necessary for the formation of aurora, from the source and acceleration mechanisms for electrons and protons in the middle magnetosphere, to the spectroscopic response of the thermosphere to the impact of the energetic particle, and the consequent perturbation ofthe ionised and neutral constituents of the atmosphere. It also puts the auroral phenomena into the broader context of solar wind-magnetosphere interactions.
Some of the reviews are excellent. They give a realistic assessment of the limit of present knowledge, summarize clearly the current controversies, and indicate promising lines for future research. One section which particularly highlights this approach is that on 'Auroral particles and acceleration mechanisms' which occur about 10 000 km above the Earth's surface. Two competing particle acceleration mechanisms are described, one requiring the presence of a quasi-static field-aligned electric field and the other arising from the effects of electro-static waves. Good, cogent arguments are made concerning the strengths and weakness of each of the hypotheses.
The descriptions of auroral substorm are also thorough. The observations and theories for the major, episodic disruptions that occur on the night-side of themagnetosphere, which lead to very rapid, but temporary increases in the intensity and spatial coverage of the aurora are presented.
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The review articles describe the limitations and uncertainties about all four of the current models for the generation of the auroral substorm. The authors cannot agree as to which part of the magnetosphere is most important in the initiation of the substorm processes.
The bookis generally very well produced, with many wellchosen diagrams to illustrate the key scientific points. The main criticisms are that some figures, such as those of auroral spectra, are taken directly from the original journal and are illegible; and the colour figures, some of which lack scales, are reproduced at the end of the book rather than with the article. In addition the inclusion of a separate section on the problems involved in the mapping of geomagnetic flux tubes from ionospheric altitudes into the night-side magnetosphere would have been most helpful.
In summary, this book, aimed principally at geospace research scientists, provides a very valuable review of all aspects of the auroral phenomenon, (except the historical perspective). With any such compendium of a highly topical and progressive research field, the proceedings of this conference, held over three years ago, are already becoming dated in some areas. However, despite these limitations, this book is strongly recommended as a very worthwhile reference book. There are many such conferences and there are many such volumes of Proceedings. It would be as well for us to admit that they are all rather similar: from year to year it does appear to be much the same group of scientists (often myself included -I am not casting stones) treating much the same range of topics, and simply presenting their latest findings. The conference itself is, of course, an invaluable opportunity for workers in the field to meet one another, and it provides a focus for formal and informal debate. And, as a record of individual contributions made, the Proceedings offer a source of written information that is a useful reference point for those who attended. But I have serious doubtsabout the value of issuing this collection of papers in the form of a "book".
ALAN
Inevitably, the book has little by way of a coherent theme or style. (Nor, indeed, does it even have a coherent set of units: most of the articles are properly expressed in SI units, but many papers on ice-breaking technology still seem to lapse irresistibly into feet, knots, long tons and psi. In one paper I even notice the density of sea-water expressed in the units lbs.sec2/ft4!). The papers are written by a wide variety of scientists, working in diverse locations on a broad range of topics, and the subject matter is only loosely bound by the description "Ice Technology for Polar Operations". There is no attempt to address a particular question and provide a state-of-the-art answer by pooling of collective expertise; nor, on the other hand, does the volume represent a coherent introduction to the various technological themes examined.
So, to whom will this volume be of value?
To those who attended the conference, the collection of papers allowed participants to fully appreciate precisely what was said, and enter into the vigourous and informed debate that is the hallmark of a good conference. And what of that debate? If formal publication of proceedings occurs after the conference (I write this almost exactly one year after the event), then they should at least contain some record of the question and answer sessions which followed each paper.
To those who did not attend the conference, I feel its value may be rather less. It is not a volume which can be read through with great pleasure, since it is composed of a series of largely unrelated articles. On the other hand, it is not of great use as a reference text, as it makes no claim to be comprehensive, and moreover, contains no index.
But let me not carp too much. The volume does contain some high quality articles. There is an excellent review by Peter Wadhams of ice thickness distribution in the Arctic, and some interesting articles by Bill Sackinger's team at Fairbanks, Alaska, on ice islands and ice shelf calving. There is also a particularly elegant article by Erland Schulson on the subject of physical processes underlying the ductile-brittle transition in ice.
My real misgiving is not so much about the quality of the content, but that this material is presented as a formal hardback tome, when its real use was as an informal, softbound, working set of papers issued at the conference itself. At first look, the content of this 153 page volume is a typical reorganization of ichthyological knowledge about a restricted group of fishes, and it is welcomed as a more orderly concept than was previously available. However, the author has taken up the various threads of systematic analyses that started many years ago in the Natural History Museum and have since provided sporadic improvements in the subject as shown by ichthyologists in Belgium, USA, USSR, Denmark, Britain and France. All of these workers are well credited by Balushkin as he proceeds with a revision of the subfamily Nototheniinae. The author reaffirms Gunther's subfamily designation, provides a key to identifying its eight genera and takes four main avenues for examining the character sets that clarify the relationships of 38 species. One chapter (3) describes the comparative osteology, the next (4) seismosensory systems, centering on cephalic canal and pore sequence. Chapter 5 examines patterns of scale arrangement on trunk and head, the squamation of the latter being especially diagnostic among nototheniids. A final chapter (6) discusses relationships and evolutionary trends in the family Nototheniidae.
This review, which includes all species of the subfamily, takes up those forms which occur in and outside of the Southern Ocean, including the subantarctic islands, the notal waters of South America and the distant New Zealand plateau. The author has sought to cover the salient distinctions within the group, dealing first with criteria of the head and trunk osteology, tail structure, lateral line and cephalic pore features, and scale patterns. For each the character sets are compared and grouped. The ample fish collection of 30 years, in the Soviet Academy of Sciences, and the considerable literature from the cadre of ichythologists at St. Petersburg, make possible the eventual discussion of relationships in chapter 6. Several cladistic trees are offered, the generic relationships in the subfamily Nototheniinae being a much stronger presentation than that of the several subfamilies within the family. This is due to the less adequate presentation of characters in the literature, where the author explaining that much phylogenetic evaluation eludes us because, as in this case of neurocranium structure, earlier detail is lacking for notothenioid, as well as for related groups of the percoid fishes. (Line drawings of skull figures, neurocrania, are generously provided, many in the four-way manner of Boulenger, Gregory and Svetovidov.)
The author's summation of evolutionary trends is remarkable in its inferences, available from the comparative studies, especially in the absence of any reference fossils. Theoretical observations are followed by philosophical remarks on the "laconism" of biological laws in contrast to the physical laws (page 124) and a resulting lack of notable achievement in the field of biology. Dr. Balushkin shows that contrary to some scientists' views of the taxonomist as a bookkeeper, a compiler of data sets [reviewer's words], that he, for one, aims to make his discipline more exact in its science, more perceptive in its rules, and spare in regard to phylogenetic laws. If some of the punch is lost in the translation here, Balushkin nevertheless sets a fine example for future fish taxonomists. In this bookhe has accomplished far more than the bringing of a much needed order to a littleknown subfamily of remote southern fishes. He has used his expertise to show how definitive and explicit character presentation can be the basis for sound theoretical development. He goes on to follow his countryman, T. S . Rass, to suggest that there is a strong case for differing common sizes attained by a taxon, citing examples of the deepening of specialization and the reduction of average size in evolution, believing that this, with other factors, may have played an important role in the mastering of the Antarctic environment by the nototheniid fishes. This small book will be referred to and remembered not only for its expert taxonomy and attractive presentation, but also for its assertion of the importance of taxonomy in understanding certain evolutionary processes. Antarctic benthic marine communities are rich in species, biomass and numerical abundance when compared with the fauna from terrestrial and pelagic habitats. In addition, all of these biological communities exhibit a high level of endemism at the species level. Biologists working with Antarctic benthic material are confronted by an extensive but scattered literature, virtually no effective identification guides even to common species and few specialists with the expertise to identify samples.
RICHARD GORDON
The synopses of the Antarctic Benthos series of which this is volume 2, is therefore an ambitious but very welcome initiative undertaken by the editors Wagele and Siegfried. The series is designed to provide identification guides to meet the requirements of biologists and naturalists with an interest in the Antarctic marine ecosystem. It is appropriate that one of the first volumes in the series considers a major family of thekopoda, among the most commonly encountered crustaceans.
Dr J W Wagele very sensibly included both Antarctic (59) and subantarctic/cool temperate (29) species, as well ,as four or five species that occur in both regions. This is, to be welcomed because it takes account of the biogeographical dispersal of the suborder and the strong affinities with the South American fauna. The volume comprises a concise and well written introduction with chapters about the history of early studies, morphology, a glossary of terms, anatomy, development and reproduction, biology of Antarctic species, and the methodology of collection, preservation and examination. Thereafter follows the systematic sections that include a classification, keys to the five suborders ,and 24 genera, and species descriptions. The bibliography is a very useful compilation of relevant literature. The 'index' is of limited use because it is only an alphabetical listing of species names and terms used and it neither indicates the pages where they occur nor whether the names are current or synonyms. Indeed a biogeographer looking for a comprehensive list of 'Antarctic' valviferans could well be mislead into assuming that there were 145 species occurring in the region. A short section about the biogeography of the Antarctic isopods would have been relevant especially as the most speciose families, Serolidae and Arcturidae, jpresent very good evidence of the influence of plate tectonics on the biological evolution of the marine faunas in the Southern Hemisphere. The guide is genuinely suitable for all users because of its clear drawings. The systematic chapters are excellently presented in an economical and unambiguous manner. Each generic description is accompanied by a diagnosis, the type species, a key to species and their overall geographical distribution. Species descriptions are accompanied by a diagnosis, synonymy, size, colour (where known), depth range and the known distribution. Good clear figures are given of the whole animal and diagnostic features. Simple maps accompany the text to indicate the known distribution patterns.
The high level of endemism found among Antarctic benthic invertebrates means that new species are likely to occur in samples. Readers will note the high numbers of valviferan species that are recorded from just one locality or island group. Additional sampling will undoubtedly extend the distribution of some species but will also produce new species as new localities and habitats are examined. Artificial keys can easily lead to misidentification and the author cautions that collectors should refer material that does not meet the descriptions to specialists.
ThisSynopsis fully meets its objectives and it should be on the bookshelf of every research vessel, library and laboratory where biologists have an interest in the Antarctic marine ecosystem. If the subsequent volumes are equally well produced then the editors will have made a very significant contribution to our understanding and means of investigating Antarctic benthic communities. Those not familiar with the geology of the southern latitudes would perhaps be surprised that more than 550 pages could be devoted to a small, desolate, island on the northeastern tip of the Antarctic Peninsula. Seymour Island, however, is a unique locality that preserves the only known exposures of Late Cretaceous-Palaeogene marine sediments in Antarctica. The thick and continuous sequence includes the Cretaceous-Tertiary boundary in fine-grained, clastic sediments. The fossil biota is rich and diverse and its preservation ranks as one of the finest in the world. Many palaeontological treasures have been found on Seymour Island, including the first documented Antarctic fossils and the exciting discovery of the first land mammals from the Antarctic continent. The editors of this memoir must therefore be thanked for highlighting in one valuable volume the scientific importance of Seymour Island.
MARTIN WHITE
The book comprises the results of several U.S. expeditions to Seymour Island. Contributed papers cover aspects of the history of early geological exploration, stratigraphy, sedimentology and palaeoecology, biostratigraphy and palaeontology, and tectonics. Included in a back pocket are a three-colour topographic map of Seymour and north-east Snow Hill islands at 1:20 000 scale with a 10 m contour interval, and an impressive, full colour geological map of Seymour Island at the same scale. All the articles are accompanied by clear maps and diagrams, and the fossil material is profusely illustrated, although some of the pictures are disappointing. There is a useful, though incomplete index, e.g. many fossil names that are only listed in tables are not included in the index.
The first chapter (Zinsmeister) is a fascinating account of the discovery of the first Antarctic fossils and of the vicissitudes and scientific importance of Swedish Nordenskjold's expedition. After this the compilation of the topographic map (Brecher & Tope) and the techniques used in collecting fossil vertebrates (Chaney) are described. The section on the geology and palaeontology of the Late Cretaceous-Palaeocene sediments is introduced with an interesting article (Macellari) that discusses the evolution of shelf-deltaic sediments though a combined analysis of sedimentological and palaeoecological data. The next four chapters are devoted to diatoms and silicoflagellates (Harwood), marine and continental palynomorphs (Askin) and foraminfera (Huber). The emphasis is on biostratigraphy but the systematics and aspects of palaeoecology, palaoeclimatology, biogeography, and evolution are also discussed. All relevant features of the Cretaceous-Tertiary boundary are discussed at length. Of special interest is the fact that no single extinction horizon can be related to the boundary; rather, the faunal replacement appears to be a transitional one spanning several metres of sediments. The Late Cretaceous-Palaeocene section is completed with articles on the systematics and biostratigraphy of bivalves (Zinsmeister & Macellari), dimitobelid belemnites (Doyle & Zinsmeister) and macruran decapods (Tshudy & Feldmann).
There follows an excellent article, accompanied by a detailed mapping, on the geometry and stratification of Cretaceous-Tertiary sediments (Sadler) that provides the basis for a new and refined interpretation of the younger Tertiary units, is introduced with an article on the biostratigraphy of the Palaeocene-Eocene dinoflagellate cysts (Wrenn & Hart) and is followed by five articles on Eocene invertebrates, including brachiopods (Wiedman, Feldmann, Lee & Zinsmeister), and echinoids (McKinney, McNamara & Wiedman) . Then, the description of a new Eocene marsupial genus (Case, Woodburne & Chaney) forms the basis for a biogeographic analysis of the Late Cretaceous-Eocene southern mammals. This is supplemented with a discussion on the palaeoclimatic and biogeographical implications of the Nothofagus-dominated Palaeogene Antarctic floras (Case). This section is completed with an analysis of trace fossils and their palaeoenvironmental significance (Wiedman & Feldman).
The final chapter (Elliot) reviews the stratigraphy and the tectonic setting of the area, relating the evolution of the sedimentary basin to the subduction history of the Antarctic Peninsula.
This substantial collection of articles demonstrates very clearly that Seymour Island is indeed unusual. We have to congratulate the editors and the authors, for directing scientific attention to this locality as a major research site for patterns in biostratigraphy, biogeography. evolution, and extinction of the Late Cretaceous-Palaeogene biota.
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